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622a Wednesday, February 6, 2013Ca2þ, fusion of the vesicles is completed. Exocytotic events recorded from the
artificial cell closely approximate exocytosis in live cells. The results together
with simulations of vesicular release demonstrate that the lipid-based fusion
pore initially retains stability and limits diffusion of the secreted molecules.
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SNAP-25 contains two of the four helixes that form the SNARE complex, crit-
ical for neuronal exocytosis. The helixes are linked together with a cysteine-
rich domain, which is the site of various post-translational modifications
such as palmitoylation and possibly oxidation. SNAP-25’s linker contains 4
cysteines and thus could be both palmitoylated and oxidized. Palmitoylation
anchors SNAP-25 to the membrane, while the level of oxidation may regulate
transmitter release.
Using standard MS/MS collision-induced dissociation (CID) in an Ion Trap
mass spectrometer we analyzed peptide fragmentation patterns to determine
fragmentation events, and observed single and double backbone cleavage along
with heterolytic cleavage of disulfide bonds. We modeled these same events in
the doubly disulfide linked SNAP25B peptide and used a cumulative hypergeo-
metric distribution with top-down scoring to first identify, and then to differen-
tiate all three bonding patterns. This is the first study to assign all double
disulfide bonding patterns in a protein, and uses methodology fully compatible
with standard large scale shotgun proteomics.
In addition, the structural stability of oxidized and reduced SNAP-25 was de-
termined with Circular Dichroism (CD). We observe that oxidized protein is
less stable (lower melting temperature) than reduced protein. Additional exper-
iments focus on the stability of the SNARE complex with oxidized samples and
on the extent of SNAP-25 oxidation in brain tissue, with the ultimate goal to
elucidate the effects of palmitoylation and oxidative stress on SNARE complex
formation and vesicle fusion.
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In recent years there has been enormous interest in using nanoparticles (NP) in
various biomedical applications like imaging, clinical diagnostics, gene and
drug delivery etc. Experiments show that the cellular uptake of NPs which enter
via clathrin-coated vesicles (CCVs) is size dependent, and there is an optimal
NP size at which the uptake is maximum. A theoretical model that has been
proposed to explain this experimental observation links the size dependence
to the diffusion rate of receptors on the plasma membrane.
We put forward an alternative explanation for the size dependence of NP up-
take, proposing that it is determined by the mechanical properties of the protein
coat that forms on CCVs during clathrin-mediated endocytosis. Based on obser-
vations of vesicle size noted for different tissues, we infer that the protein coat,
which causes the membrane to invaginate, has a natural curvature that varies
approximately between 1/80-1/40 nm1. using a simple model that we proposed
earlier (Banerjee et al., Biophys. J. 102, 2725 (2012)) we find that a CCV can
accommodate cargo of similar size, and that the formation of coat around a par-
ticle whose size does not fall within this range is energetically unfavorable. We
also list some experimental evidence in support of our hypothesis.
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The molecular physics of fusion pore formation has remained an open question
for the past half century following the confirmation of exocytosis as the path-
way of cellular secretion. While a number of proteins have been found to be
required for docking and exocytotic secretion in a variety of biological systems,
the physical mechanism of fusion of secretory vesicle and plasma membrane
remains a mystery. It is possible that the role of SNARE and ‘‘fusion proteins’’
together with a final cytosolic Ca2þ spike may simply be to create close appo-
sition between secretory vesicle and plasma membranes as a prelude to electro-
poration and fusion pore formation. In the early 1990’s the similarities between
electropores in secretory granule membranes generated by high electric fields
and fusion pores between secretory granules and plasma membranes were
pointed out by Oberhauser and Fernandez (1993, Biophys. J. 65: 1844-1852).Then in 1998, Rosenheck , (Biophys. J. 75: 1237-1243) in a theoretical analysis
concluded that the electrostatic field strength generated from the inner face of
the chromaffin cell membrane by negatively charged phosphatidylserine is suf-
ficient to electroporate the chromaffin granule membrane when the latter is in
close proximity (< 30 A). Further confirmation of this conclusion was recently
put forward by Lutiel and coworkers ( 2007, J. Biomol. Struct & Dynamics 24:
495-503). In this poster these and related results will be presented for consid-
eration and their strengths and limitations discussed. An essential feature of
the proposed model is the idea that fusion pore formation starts as an electro-
static field-induced perturbation in the structure of the lipid bilayer of the
secretory vesicle membrane. The proposed model offers new insights into
the physics underlying exocytotic membrane fusion.
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Control of cellular uptake of nanoparticles is crucial step in drug delivery and
nanomedicine. However, the conditions under which passive endocytosis, i.e.
not ATP driven, occurs are not well understood. using Molecular Dynamics
simulations with coarse grained model we investigated the conditions of the
passive uptake and consequential cytosol escape of the ligand-coated nanopar-
ticles with varying size, shape, coverage, and receptor-binding strength. In qual-
itative agreement with Helfrich theory we have found that larger spherical
particles undergo endocytosis easier than smaller ones due to a more favorable
compromise between bending rigidity and surface adhesive energy. Moreover,
our simulations and elastic analysis suggest that the prolate shape of spherocy-
linders can lead to more efficient delivery than spheres of the same diameter as
both shapes seems to have the same kinetic barrier for uptake across a lipid
membrane but the spherocylinders have a larger volume. In addition, we ob-
served that the sharp edges on nanoparticles can hinder the uptake process.
The cytosol escape of the uptaken nanoparticles can occur upon a decrease of
ligand-receptor interaction and a sufficient deformation of the membrane vesi-
cle from its equilibrium state. The deformation can be administered by a non-
spherical shape or a pressure exerted by the nanoparticle. Large rigid spheres
were not observed to be able of the escape during the time of simulations.
The insight should be helpful in rational design of drug delivery nanocarriers.
Ligand-gated Channels II
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Nicotinic acetylcholine receptors (nAChRs) are important targets in drug dis-
covery due to their high physiological importance in pathogenesis and poison-
ing. Life threatening poisoning by organophosphorus compounds results in
over-stimulation of cholinergic receptors by blocking acetylcholinesterase
(AChE). Antidotal therapy is based on reactivation of inhibited AChE by
oximes, i.e. obidoxime. A direct interaction of bispyridinium oximes with
nicotinic receptors was postulated in rodent studies, but could not be verified
in human tissues. Therefore this study investigated interactions of bispyridi-
nium oximes with neuronal human nicotinic a7 receptor.
Human a7 nAChR were expressed in stably transfected rat pituitary tumor cells
(GH4C1). Whole-cell patch clamping was performed with planar electrodes in
an 8-channel Patchliner system (Nanion Technologies GmbH, Munich,
Germany). Cholinergic currents were activated by nicotine and modulated by
PNU 120596. The dose-response relationship of the bispyridinium oximes
obidoxime and HI 6 was measured in concentrations between 0.01-100 mM.
Nicotinic induced inward currents stopped within a few ms, because of receptor
desensitisation. This desensitisation could be prevented by adding positive
allosteric modulator PNU 120596. Under such conditions, HI 6 reduced the
cation inward current of human nicotinic a7 receptors with an IC50 of 83 5
30 nM. In contrast, nicotinic activation of the human a7 subtype was not
affected by obidoxime in mM range. Without PNU 120596 both HI 6 and
obidoxime enhanced nicotinic inward current of the human a7 receptor.
These results demonstrated that HI 6 and obidoxime interact with the human
nicotinic a7 receptor. As PNU 120596 the bispyridinium-oximes can not
only increase the maximal amplitude and potency of nicotinic evoked a7
nAChR currents , but also suppress desensitization. This suggests an allosteric
